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RQRR: A New Fair and Efficient Packet Scheduling Algorithm

LIU Gui-kai GAO Lei
(School of Computer Science and Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract Aiming at variable length packet queues,a new packet scheduling algorithm named Resilient Quantum Round
Robin(RQRR) was presented. Different from existent algorithms, the quantum given to each of the flows in a round is
not fixed and is calculated depending on the transmission situation of all the flows in the previous round, The theoretical
analyses show that the relative fairness measure of RQRR has an upper bound of 7Max—1, where Max is the largest
size of the packets. RQRR takes O(1) processing complexity per packet and is simple to implement at high-speed net-
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works.
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Initialization:
ActiveFlowList=NULL;
VisitFlowCount=0;
Enqueuing Module; on arrival of a packet
i=QueueInWhichPacketArrives;
if (ExistInActiveFlowList(i)==FALSE) then
AddToActiveFlowList(i);
Increment SizeOfActiveFlowList;
P;=0;
Send;=0;
end if;
Dequeuing Module:
while(TRUE)do
if(ActiveFlowListIsEmpty==FALSE) then
VisitFlowCount= SizeOf ActiveFlowList;
else
waiting for arrival of a packet; -
end if;
while(VisitFlowCount>0)do
i=HeadOfActiveFlowList;
RemoveHeadOfActiveFlowList;
do

TransmitPacketFromQueue(i) ;

Send; = Send; + LengthOf TransmittedPackets;
while(QueuelsEmpty==FALSE) & & (P;—Send; >0) ;
if(QueuelsEmpty==FALSE) then

AddQueueToActiveFlowList(i) ;
else

Decrement SizeOf ActiveFlowList;
end if;

VisitFlowCount= VisitFlowCount—1;

end while;

for(i=1;i< SizeOf ActiveFlowList+1;i=i+1)
P;=P;+ AC;,—Send;;

for(i=1;i<C SizeOfActiveFlowList+1;i=i+1)
Send; =03

end while;
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B} Send, (k+m; ) <P, (k+mj) —1+Max<2Max— 1+
Max=3Max—1, FLL,

Send; (1 y12) — Send: (11,1,) <" X 4Max+— X nX

(83Max—1)<7Max—1 &)
ZERW KGAE FM(,5)<TMax—1, .
e 3 IR R I B T RIS
WL 1 XHESNBERR 5 A<, <), IRTEES M

FHERRKT P M P; MATETF 0,4, BEEW : M j

B ERHENBEIHKEBREZE/NTF 4Max,

3.3 Lo
FQ(Fair Queuing)™M £} T —F BB KA FAFIE Y,

iR bit-by-bit round-robin(BR) , ‘& LA ##) 8 F X ViR |4

BAEFLAT, B BEIERBKR R E - RGO, AER

AERBEMATHE, K FMASBEEBERSANKE, B

FM<Max, BEEZBXHE-NMREBARELH, RERIT

LB BR, &R B 1B B 24 BE 2 OClog(ND) , X B N B#8

PARF K. Bk, BR BRGIE T AV BERSESE

W& B LI EM, SCFQ(Self-Clocked Fair Queuing)™ i 5t

(6] & 22t 2 OUog(N)) , FM<{2Max,

DRR B A7 I EBBHEN, 4T H e MEE
KFHETF Max i, BRI E—BAF) ZA] R R E—A4
4,783 DRREZEWEFTEXREN O, BEQRMAEE
BE S ER/MY, U] DRR B4 FM<2Max+Q, HTHEE
ZE O KER, BE Q=Max, N HE Q=Max, |53
FM<3Max, fTA DRR B BA BT AT, A Q#
HEBAFEARHEYE. PNDRR B M RH FEARER W 45T
RE|—MAFIP LA, BT HER DRR BE#A RS
SERPPN, FEHEERTI P IERERERS. HE.®
BEIAMES M Q MR o SBLFW R &G,
PNDRR $3: 74 880 B A VR E K. PNDRR 5 3 #) 5 ]
HZHE 5 DRR B —#, FERIE Q>Max &M T H O,

SCRR{13]h BRI A BT 25 65 B W By 8 2
REBRARESOBELALL, 8RN ERERHENELR, &
Wi T DRR B 8:JRA #5454 R . SCERC15]
REME—FETFLEZREBEHN>BZAERE, ORET
B ) BRANAS ) 0 B W AT A, PR B4 AR
FA#y & Smoothed DRR -k , T 45 8] 14 B 5 i %) U J& 1< BA
IR RERE I, BRI A VERT, BERENRR. UK
[16JR M BAEZ B ELBEFE K4 TH DRR Bk, X P EE

ERTREEMNREETHROEM. CR17]F A DRR ¥R
FIEIE R R R B B R 4 — B3 E B {H (Quanta) BT, 18
g XA BB Utilization-based Fairness Measure
(UFM) , DRR W DA% B B A B BB AR 1R 90 %6 2 4 B AR X
AT,

R1PFHT -EYHRAEREEHAPEMERE. B
BB RERSEHRENSNERT FEEBHRERET
DRR WG B B E 2% DRR T3 —5eE 0B 90
HWZ T, 230 1A RQRR BB —F e R K 4R
ERFER, HEERENAPERN ODKEHEE.

£1 AVHEMERENL

LLE &S AFHE AE
Round Robin oo o
First-Come-First-Serve oo o)
Fair Queuing(BR) Max O(log(ND)
Self-Clocked Fair Queuing(SCFQ) 2Max Olog(N))
Deficit Round Robin(DRR) 2Max+Q o
Prioritized Nested DRR(PNDRR) HEHEEF o
Resilient Quantum Round Robin(RQRR) 7Max—1 o

HRE EREREPEHTEKSEANRARER
BERAEN. FXERE T -HHNEATERSENEAER
= RQRR(Resilient Quantum Round Robin) , 5 DRR RA[F], —
MEERE—TRKRF AT ZEHFTH, - EER
RIERE , AR A MK AR BEARER, TR T
—MRERPENMERY ZZFLH#TIHTE. RQRR M2
TEREROW, ANE FHEHERE LN BEME XL
. RQRR A TFHEEBRA B L FE "Max— 1, Hip
Max B K 4341 K BE , AT AR IE 08 it 2 18] LA BEAF A0 v BE
AFH:, H¥F DRR B, RQRR A ERE &% 04 /74
EAHKE, T AR E—MRERE - M RKPEDE —
MG ERE. AXEEMRT RQRR BEMAFHEME
MEZRE, F —3 THEK X RQRR B % Mo B4 47 2
.
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